The introduction of surgically implantable medication delivery systems provides psychiatric patients with reversible, uninterrupted access to medication for up to 14 months. This study designed and administered a survey to assess patients' attitudes and beliefs towards illness, medication, and this potential new treatment method. The survey included questions about demographics, insight and attitudes towards illness, current and past medication adherence, attitudes towards psychiatric and nonpsychiatric medications, and understanding and attitudes towards surgical implants. The sample of 206 psychiatric patients was almost equally split between favorably and unfavorably considering implants. Patients favorable towards implants ascribed forgetting and failure to refill medication on time as the reasons for missing doses, recognized the benefits of medication in general, and understood that the implant would be inserted under the skin. Favorable consideration of implants was positively correlated with the desire to avoid adverse consequences of missing medicine, stay well, avoid the need for daily oral medications, and decrease family burden. Unfavorable consideration of implants was related to a preference to take medication orally, concern about feeling controlled, unwillingness to try something new, and not understanding that the implant would be placed under the skin. Demographic variables, past/current medications, specific diagnosis, and illness severity did not influence the decision. This survey elucidates patients' attitudes and beliefs towards illness, medication, and surgical implants. The results indicate that a significant proportion of patients recognize the difficulties of medication adherence and the need for better methods to attain therapeutic response. Thus, the study provides impetus for future work in this area.
INTRODUCTION
Medication adherence is a major concern during pharmacological treatment of individuals with serious psychiatric illnesses such as schizophrenia. The acceptance or rejection of a prescribed pharmacological regimen often dictates treatment outcome. Medication nonadherence has been found to result in deterioration of social function, relapse, rehospitalization, poor outcome, and high economic costs (Casper and Regan, 1993; Weiden and Olfson, 1995; Viguera et al, 1997; Bergen et al, 1998) . As such, the National Institutes of Mental Health has called for the design and evaluation of interventions to help with adherence behaviors (NIMH, 2000) . To address this need, we have developed a surgically implantable medication delivery system that would permit psychoactive medication to be delivered for up to 14 months Kahn et al, in review) . The current study reports the development and application of a survey that was designed to assess receptiveness towards this new method of medication administration.
Estimates of medication adherence in psychotic patients vary from 7 to 90% due to variations in definition of compliance, type of population studied, and methods used to assess compliance (Adams and Howe, 1993; Cramer and Rosenheck, 1998; Valenstein et al, 2001) . Although several factors have been implicated, it is unclear which models best predict medication adherence. Factors that have been suggested include patient demographics such as age and gender, beliefs and attitudes, insight, patient-provider interaction, medication side effects, attitudes of family members as well as quality and severity of symptoms (Francis et al, 1969; Becker and Maiman, 1975; Hogan et al, 1983; David, 1990; David et al, 1992; Awad, 1993; Ghaemi, 1994; Smith et al, 1997; Adams and Scott, 2000) . Additionally, the logistics of taking a pill everyday can interfere with medication adherence.
Recently, there has been increased interest in promoting improved medication adherence through new delivery systems across a broad array of medical specialties and diseases. The introduction of transdermal contraceptive patches has allowed better adherence through the systemic delivery of hormones to prevent pregnancy (Archer et al, 2002) . Similarly, there have been advances in patch technology to yield novel transdermal therapeutic systems for the delivery of buprenorphine for pain relief (Budd, 2003) . Biodegradable polymer microspheres have also been introduced to aid in immunization compliance, which is particularly helpful for developing countries (Gupta et al, 1998) . These new methods of medication administration have provided patients with additional options to aid in medication adherence. In psychiatry, current adherence measures include extended release delivery systems lasting from 1 day to 1 week, transdermal patches for nicotine, and long-acting depot antipsychotics (Wei et al, 1996; Fant et al, 1999; Hackett, 2000; Sheehan, 2001; Wagstaff and Goa, 2001) . The utilization of depots has been variable and there has been a shift away from depots towards newer secondgeneration 'atypical' oral antipsychotics (Davis et al, 1994; Patel et al, 2003) . This could be due to pain at injection site, as well as lack of reversibility and limited availability of antipsychotics in depot form (Bloch et al, 2001) .
To address the need for further treatment options, a new method that is currently being developed involves a surgically implantable long-term medication delivery system . This system would deliver psychiatric medication for up to 14 months after an implant has been inserted under the skin Kahn et al, in review) . The intervention would involve a brief ambulatory surgical procedure with a local anesthetic, in which a small biodegradable implant would be inserted under the skin. In addition to assisting with medication adherence, this long-term delivery system would allow individuals to make treatment decisions during periods of health, rather than following symptom exacerbation (Siegel, 2002) . It would also offer advantages of lower dosing and steady-state serum drug levels with fewer resultant side effects. Since implants could be used alone, or in conjunction with oral supplementation, it would also allow for dynamic dose adjustment. Furthermore, an implant would be advantageous over currently available depot formulations due to its reversibility, since the implant could be removed by a simple outpatient procedure. Implantable delivery systems are also more flexible than traditional decanoate depot formulations since they are able to incorporate a wider variety of medications without the constraints of forming ester bonds. Thus, a surgical implant could provide patients with a new method to receive uninterrupted access to medication for a year or more.
Although implants may be efficacious, they would only be effective if patients are willing to take them. Therefore, prior to offering the implant to humans, we aimed to assess patients' receptiveness towards this new method of medication administration. To meet this objective, our study involved designing and administering a survey that assessed patients' attitudes towards illness, medication, and the new surgically implantable medication delivery system. In order to understand the factors that contribute to a patient's decision about long-term medication implants, our survey included assessments of demographics, patient insight and attitude towards their illness, level of current and past medication adherence, attitudes towards psychiatric medicine, attitudes towards medicine in general, an understanding of the surgical implantation procedure, and attitudes towards the new surgical implantation intervention. Since self-report measures of adherence have been found to be as reliable as plasma measurement and electronic event monitoring techniques, we relied on patient self-report for medication adherence rates (Stephenson et al, 1993) .
We hypothesized that a subgroup of patients with psychiatric illnesses would welcome this new method of receiving medications since it aims to aid in medication adherence and therefore improve outcome. Specifically, we hypothesized that past nonadherence would be positively correlated to favorably considering an implant. Secondly, we hypothesized that the diagnosis of a patient would influence the decision to consider an implant. We predicted that patients with life-long, chronic psychiatric illnesses such as schizophrenia, schizoaffective disorder, and bipolar disorder would be more likely to consider an implant vs patients with more episodic illnesses, such as depression, anxiety, and those with other diagnoses. This is based on the assumption that people with illnesses that necessitate medication continuously would be more likely to consider a surgically implantable system than those who are not prescribed medication 'for life'. Thirdly, we hypothesized that insight would be positively correlated with patient decision to consider an implant. Fourthly, we hypothesized that severity of illness would be positively correlated with acceptance of an implant. We also analyzed several issues without directional hypotheses but for which this survey would generate hypotheses for future, large-scale, multinational studies. These include gender, age, past medication history, education, and race. Based on the outcome, we hope to generate a list of beliefs that could predict a patient's preference for favorably considering an implant.
METHODS

Survey Development
An Ovid Medline search was conducted of English language published articles from 1966 to 2001 using the following search words: schizophrenia (exp), questionnaires (exp), medication, and survey. Following this, a multiple choice and true/false based survey was developed based on guidance from the research literature coupled with clinical experience of the authors as described below. Fox's recommendations for high-quality questionnaire development were incorporated into the survey development process (Fox, 1996) . These included neutral choices (such as 'don't know' and 'unsure'), mixed-response formats (open-ended and forced choice), clearly stated directions, use of general questions preceding more specific ones, Patient attitudes towards long-term implantable medicine F Irani et al numbering of questions, and the use of dark and highquality printing throughout the survey. We also balanced positively and negatively worded questions throughout the survey to assess the impact of wording and internal consistency. The survey was written at a 12th grade reading level based on the SMOG readability formula (McLaughlin, 1969) .
The primary outcome was measured by a question inquiring whether the patient would consider receiving their psychiatric medications through an implant. Since there is evidence that answers to earlier questions can affect responses to later questions, we created two versions of the survey (Foddy, 1993) . In order to obtain an unbiased assessment of response on the primary outcome measure, the two questions immediately preceding the primary outcome measure were switched in Version A and B of the survey. These two questions inquired about reasons why patients might consider an implant and reasons why they might not. Response choices were based on expected arguments for and against implantable medicine, and also provided opportunities to indicate 'other' reasons.
The survey began with the collection of demographic information including gender, age, ethnicity, education, duration of illness, current psychiatric medications, and past psychiatric medications. Patient's self-reported diagnosis was also collected from a list of psychiatric illnesses, along with a question addressing patient's level of insight into their illness. The question 'I have a psychiatric illness' as well as a question identified as insight negative by Buchanan (1992) , namely 'I do not have an illness for which I need psychiatric care', were both included to assess internal consistency. Insight into severity of illness was assessed with a question asking, 'How ill are you right now?' Level of past medication adherence was assessed with a question asking, 'Since you first got ill, how careful have you been about taking your medicine?' Two of the response choices for this question were adapted from the Medication Adherence Questionnaire (MAQ) such that consistency in first-person format could be maintained throughout the survey (Morisky et al, 1986) . The original MAQ #2 'Are you careless at times about taking your medicine?' was changed to 'I have been careless at times about taking my medicine'. Original MAQ #3 'When you feel better do you sometimes stop taking your medicine?' was adapted to 'When I felt better, I sometimes stopped taking my medicine'. Other choices included 'I have never missed my medicine' and 'I have taken my medicine for my psychiatric illness only when I felt bad'.
The level of current (defined as the proceeding 2 months) and past (defined as ever) medication compliance was assessed through a scaled question asking 'yhow often did you miss a dose of medicine?' with response choices of 0, 25, 50, 75, or 100%. In order to understand reasons for medication nonadherence, a question was included that asked, 'When I miss my medicine the reasons are'. Two responses for this question were adapted from previous instruments, including MAQ item 'Do you ever forget to take your medicine?', which was changed to 'I forget to take my medicine', and DAI item 'I don't need medication once I feel better', which was changed to 'I do not need to take my medicine if I feel well' (Hogan et al, 1983) . Additional choices included 'I prefer how I feel without my medicine', 'other people don't want me to take my medicine', 'voices tell me not to take my medicine', and 'I never miss my medicine'.
The next group of questions were designed to assess attitudes towards psychiatric medicine in order to determine the effect of these attitudes on acceptance of long-term delivery systems. A question adapted from Mantonakis et al (1985) assessed whether the patient believed that continuous use of medicine was necessary. Furthermore, Hogan et al (1983) 's 'subjective positive' item 'good things about medication outweigh the bad' was also included as a True/ False option. Additional questions that were included based on clinical experience, assessed whether the patient thought it was necessary to take medicine for the treatment of his/ her psychiatric illness and whether the patient believed that he/she will get sick if he/she stopped taking his/her medicine. Attitudes towards medicine in general were also included to assess whether attitudes towards psychiatric medications differed from beliefs about medication in general. Questions included 'I prefer not to take medicine for any medical problems (for example, an infection, pain, high blood pressure, diabetes, etc) and 'when I am ill, I usually take medicine to make me better (for example, when I have an infection, pain, high blood pressure, diabetes, etc)'.
We also included several questions that were repeated in various forms to assess internal consistency of responses. For example, DAI item 'I do not need my medicine once I feel better' was repeated as a True/False option in a later question. Additionally, in another question, it was converted to positive phrasing. The option 'I never miss my medicine' was included in three of the adherence questions with multiple choices to assess consistency of response. Two questions that assessed attitudes towards medicine in general were phrased in the positive and negative to assess consistency.
Questions were included to assess whether or not patients had a good understanding of the surgical implantation procedure, prior to asking them to make a decision about accepting an implant. A brief description about the procedure was provided in outline format as follows.
We are creating a way to give medicine for many months. This method uses a small biodegradable tablet that is placed under the skin (implant). This procedure would provide medicine for many months after a brief surgical procedure. The surgery would take about 15 min with a local anesthetic (the patient will not go to sleep). The implant can be placed almost anywhere on the body, such as the inner arm, the thigh, etc. Risks of the surgery could include minor infections of the skin, irritation of the skin, a small scar (approximately 1/2 inch) and an adverse reaction to the local anesthetic. If necessary, the implant can be removed by a physician.
Following that, five questions were extracted directly from the description in order to assess the patient's level of understanding of the surgical implantation procedure ( Table 1) . The questions were all stated in the positive Patient attitudes towards long-term implantable medicine F Irani et al (ie all True responses) so that misleading information about the surgical implant procedure was not suggested.
Survey Administration
All procedures and surveys were approved by the Office of Regulatory Affairs at the University of Pennsylvania to comply with Federal guidelines for research involving human subjects. Individuals with schizophrenia, schizoaffective, mood and anxiety related psychiatric disorders were invited to complete the brief paper and pencil version of the 'Attitude Survey for Psychiatric Medicine Implant'. Participants were randomly provided with Version A or Version B of the survey, where the order of the questions, inquiring about reasons for and against an implant, were switched. There were five venues for approaching patients to complete the survey. These included an outpatient clinic within a Schizophrenia Research Center, a nonresearchoriented general outpatient clinic, in-patient hospital units at a private community hospital and a tertiary care medical center, a community based mental health facility, and community educational conferences. Patients were assessed for their ability to participate in a research survey by their treating physician prior to being approached at all sites, except for the community educational conferences where surveys were distributed through handouts. Either a research coordinator or the patient's doctor administered the surveys. This was done to ensure that patients were clinically stable and able to participate in research. This assessment also served to ensure that no patient had the [2] **Indicates a correlation between the patient's answer to the question and a decision to accept implant (po0.01).
[3] ***Individual variables do not correlate with a decision to accept implant. However, analysis of 'never missing meds' and 'missing meds one or more times' reveals a correlation between never having missed medicine and accepting the implant (p ¼ 0.017). Patient attitudes towards long-term implantable medicine F Irani et al misperception that they were being offered an implant at the current time. Patients were presented with the choice of completing the survey anonymously or through nonanonymous consenting procedures. In either case, the patient was assured that his/her treating psychiatrist would not have access to his/her survey. This was done to maintain confidentiality and to enable the patient to provide unbiased answers. For a subset of patients, a corresponding physician verification form was also administered to obtain assessments from the treating psychiatrist regarding diagnosis.
Data Analysis
A two-sample t-test was used to compare the mean age between patients who would consider an implant vs patients who would not consider an implant. Fisher's exact tests were used for assessing the association between categorical variables. For assessing internal consistency in the survey, Kappa statistics were calculated to measure the strength of agreement between responses to similar questions in which patients should have answered identically. Additionally, McNemar's test was used for comparing the proportion of patients missing current vs past medication use. Analyses were conducted using SAS version 8.1 (SAS Institute, Cary, NC).
RESULTS
A total of 206 surveys were completed. As indicated in Table 1 , the sample consisted mainly of patients who reported diagnoses of schizophrenia or schizoaffective disorder, and also included patients with bipolar disorder, depression, and anxiety. The mean age of the respondents was 40712 with 50.7% male and 49.3% female respondents. The respondents included 53.9% Caucasians, 40.7% African Americans, 2.5% Asians, and 2.9% 'Other'. Additionally, the highest proportion of patients reported completing more than high school (45.1%), followed by those who reported completing high school (35.9%), middle school (15.9%), and less than eighth grade (3.1%). The majority of the patients reported a duration of illness greater than 10 years (59.6%), followed by 3-5 years (16.1%), 6-10 years (12.4%), 1-2 years (7.8%), and less than 1 year (4.2%). Locations where the surveys were collected included a community mental health center (34.5%), research setting (23.3%), nonresearch outpatient clinic (18.5%), in-patient (13.6%), and an educational conference (10.2%). The relationship between each item and the patient's decision to consider an implant was analyzed. No demographic item was significantly correlated with the final decision to consider an implant. Patients were then asked to report their current and past medications. Most patients reported taking multiple current (60.2%) and past (72.8%) medications, and there was inadequate power to analyze each individual medication's effect on a person's decision to consider an implant. We grouped the medications as follows: older antipsychotics (13.6% current, 54% past), Clozaril (13.6% current, 15.8% past), newer antipsychotics (60.7% current, 66.3% past), mood stabilizers (31.9% current, 48.5% past), antidepressants (39.8% current, 58.9% past), anxiolytics (1.1% current, 16% past), other (24.6% current, 24.2% past), and unsure (1.6% current, 2.4% past). There was no significant relationship between a history of taking any specific class of agent and current attitudes towards implantable delivery systems. The only significant relationship was for patients who reported taking 'other' medications in the past. Of note, 92.7% of patients were able to identify their current medications, while only 80.1% were able to identify past medications (McNemar's test: S ¼ 18.8, 1 df, po0.01). Table 1 reports the survey questions along with the response rate and relationship to implant decision for each question. On questions inquiring about insight about their psychiatric illness, 92.6% of patients endorsed that they had a psychiatric illness when this question was asked in a positive phrasing, while 85.5% acknowledged being ill in response to a negatively phrased question. Of the individuals who reported that they did not have a psychiatric illness in the positively worded question, 66.7% were in the none/missing/other category for self-assigned diagnosis. Only 1.5 and 5.3% of patients with schizophrenia and bipolar disorder, respectively, were likely to state that they did not have a psychiatric illness, and none of the schizoaffective patients denied having a psychiatric illness. In contrast 16.7% of patients with depression denied having a psychiatric illness. However, when asked whether they have an illness for which they need psychiatric care, 17.1% of patients with schizophrenia and 12.0% with schizoaffective disorder denied having an illness and needing care. Additionally, 4.0% of bipolar patients and 10.3% of depressed patients also reported that they did not have an illness that needed psychiatric care. However, neither a single diagnosis (p ¼ 0.399) nor insight (p ¼ 0.186) was predictive of one's decision regarding considering an implant. Data also indicate that individuals who endorsed having a psychiatric illness were significantly more likely to report that the continuous use of medication is necessary for the treatment of their illness (p ¼ 0.004), and that it is necessary to take medication for their psychiatric illness (p ¼ 0.005). These individuals also report that they usually take medicine for nonpsychiatric conditions when they are medically ill (po0.001). Table 1 also lists the results of patients' self-assessment of illness severity. Although the majority of patients identified themselves as being mildly ill or not ill (57.9%), there was no relationship between severity of illness and decision regarding implants (p ¼ 0.222). Table 1 also reports patients' level of medication adherence, reasons for missing medication and the relationship of these variables to implant decision. The majority of patients reported that they have never missed their medications (56.8%) since they first got ill. A larger proportion (61.7%) also reported that they had not missed their medication during the last 2 months. Many patients reported being careless at times (29.2%) and stopping their medication when they felt better (17.6%). Current medication adherence was not correlated with patients' decision regarding implantable delivery systems (Fisher's exact, p ¼ 0.065). However, after grouping those who reported missing medications and those who reported not missing medications, there was a significant relationship between medication adherence and attitudes towards implants (Fisher's exact, p ¼ 0.017). Patients who reported never Patient attitudes towards long-term implantable medicine F Irani et al missing any medications were less likely to consider implantable medicine. In patients with anxiety and depression, 100 and 65% were likely to report that they never missed their medicine, followed by none/missing/other (60%), schizophrenia (58.8%), and schizoaffective disorder (42.3%). Patients with bipolar disorder (41.7%) were least likely to report that they never missed their medicine. Patients who reported that they forget to take their medications and run out of medications were significantly more likely to accept implantable medicine (p ¼ 0.004 and 0.005). Patients with schizophrenia/schizoaffective/bipolar disorder were more likely to state that they missed their medication due to forgetting (35.8%) or running out (20.2%), than patients with depression/anxiety/none/other/ missing (23.1%Fforgetting, 15.4%Frunning out). Interestingly, neither psychotic symptoms nor perceived external influences were frequently reported as reasons for missing medication.
Patient attitudes towards both psychiatric and nonpsychiatric illnesses are also listed in Table 1 . While a large proportion of participants who responded to this question reported the need for continuous use of medication (90.1%), an equally large group also reported that they did not need psychiatric medication once they felt better (89.2%) and that they would not get sick if they stopped taking psychiatric medicine (82.7%). Although patients with schizophrenia were most likely to endorse this trend, there was no significant effect of diagnosis on this relationship. Most patients reported that they prefer to take medicine for nonpsychiatric conditions (81.7%). On questions related to attitudes towards medication, only patients who reported that the good things about their psychiatric medication outweighed the bad were significantly more likely to consider implantable medicine (p ¼ 0.007).
The next series of questions were designed to assess the level of comprehension regarding the implant procedure. Table 1 shows the percentage of patients who correctly answered each question by choosing 'True'. There was an average accuracy of 87.7% when answering questions about the implants. Data were also analyzed to assess the proportion of patients who correctly answered 0, 1, 2, 3, 4, or 5 questions correctly. Overall, 86.2% of the patients answered four or more questions correctly, while 4.2, 3.2, 1.6, 4.8% respectively answered 3, 2, 1, 0 questions correctly. Patients with schizophrenia and schizoaffective disorder got all five correct 76.0 and 73.9% of the time, respectively, while patients with depression got all five correct 82.1% of the time. The none/missing/other group accounted for most of the errors, where they got all five correct only 55% of the time. When a grouped analysis was conducted, there was a significant difference (p ¼ 0.002) between patients with schizophrenia, schizoaffective, and bipolar disorders, vs patients with depression, anxiety, and none/ other/missing. The depression/anxiety/none/other/missing group was more likely to get all answers wrong as compared to the schizophrenia/schizoaffective/bipolar subgroup. The none/other/missing group accounted for most of these errors. When a further exploratory analysis was conducted, we found that of the 24 individuals in the none/other/ missing group, 13 were diagnosed as having schizophrenia or schizoaffective disorder by their physician. There were only three patients out of this group whose self-reported diagnosis matched the diagnosis of their physician, while for eight out of the 24 individuals there was no physician verification form completed. Additionally, we found that one specific answer in the implant comprehension questions was associated with a significant difference between both the diagnostic subgroups and attitudes towards implants. An incorrect 'false' response to the question inquiring whether a surgical implant would be placed under the skin was correlated with patient's decision not to accept an implant (p ¼ 0.016). There was also a nonsignificant trend for patients not to consider an implant if they did not understand that the implant is removable by a physician (p ¼ 0.059). The depression/anxiety/none/ missing/other subgroup was more likely to get this answer wrong than the schizophrenia/schizoaffective/bipolar subgroup (p ¼ 0.040). Patients who identified themselves as having a psychiatric illness were significantly more likely to answer correctly that the implant is removable by a physician (p ¼ 0.013).
Furthermore, a large proportion of patients claimed that the main reasons they would favorably consider an implant were to help them stay well and to avoid the adverse consequences of missing their medications. Additionally, many patients attribute reluctance to consider implants to a resistance to try something new, a preference for taking medication by mouth, and concern about the side effects of surgery. Resistance to try something new was most pronounced for patients with schizophrenia/schizoaffective/bipolar (po0.01). Additionally, patients in the schizophrenia/schizoaffective/bipolar group were also more likely to report not wanting to feel controlled as a reason for not accepting an implant (p ¼ 0.027). Among identified reasons for and against implants, only concern about surgery and its side effects was unrelated to the decision. Additionally, among those favorable towards an implant, 'other' reasons were also unrelated to the decision.
The final question and the primary outcome measure asked patients if they would consider receiving medicine for their psychiatric illness from a surgical implant. These data indicate that 42.9% of patients reported that they would favorably consider it, while 57.1% of patients reported that they would not.
In order to assess internal consistency, the answer 'I never miss my medication' was repeated throughout the survey. We found that only 2.5% of patients were not internally consistent on this measure. When the same question was repeated later on two occasions, patients consistently reported that they never missed their medicine (k ¼ 0.616, 0.499, 0.537). Similarly, there was internal consistency in responses between patients who reported that they prefer to take medicine for any medical problem and those who reported taking medicine when they are medically ill (k ¼ 0.426). These results indicate a moderate to substantial degree of internal agreement among patients, suggesting that the data obtained with this instrument are reliable (Landis and Koch, 1977) . Our results also indicated that there is no significant effect for the version of survey administered. Specifically, there was no difference in outcome whether patients were asked reasons for or against an implant just prior to being asked whether they would consider an implant (p ¼ 0.660).
DISCUSSION
This survey examined patients' attitudes and beliefs towards illness, medication, and surgically implantable medication. We found that patients are almost equally split between favorably and not favorably considering an implant. There are distinct variables that differentiated the two groups of patients. We suggest that demographics, diagnosis, duration of illness, severity of illness, and type of health care setting do not influence patients' decisions regarding implantable medicine. Additionally, despite the difficulties in the ability to report on past (even defined as past 2 months) vs current medications, a history of taking any specific class of agent did not influence views on the implant. This interpretation is complicated by the observation that the majority of patients reported taking several medications concomitantly. Since implants are capable of incorporating multiple medications in a single formulation, this offers an additional benefit to assist patients with complicated dosing regimens. We also suggest that medication nonadherence and a subjective recognition of the benefits of medication are positively correlated with the decision regarding implants. Patients who ascribe reasons such as forgetting to take medicine or failing to obtain refills in time are also most favorable towards implants.
Overall, there were high rates of accuracy on questions assessing comprehension of the implant procedure and delivery system. Understanding that a surgical implant would be placed under the skin was key to a positive correlation with accepting an implant. The decision to consider an implant was related to a patient's desire to avoid the adverse consequences of missing medicine, stay well, avoid the need to take daily medications by mouth, decrease the burden on his/her family, and get help with the difficulty of taking medicine everyday. The decision not to consider an implant was related to a preference to take medicine by mouth, a concern about feeling controlled, other subjective reasons, and a desire not to try something new. Neither the concept of surgery nor its side effects were correlated with patients' decision to consider implantable medicine.
In addition to investigating attitudes towards implants, we also found that patients with chronic psychiatric illnesses (schizophrenia/schizoaffective/bipolar disorder) were more likely to have a lack of insight into the need for psychiatric care, rather than a lack of insight into having a psychiatric illness. In contrast, individuals with depression were less likely to affirm that they have an illness and need psychiatric care, perhaps due to a preference for viewing their condition as being state dependent rather than a 'psychiatric illness'. Medication adherence was also influenced by chronicity of diagnosis, with greater nonadherence in the bipolar/schizoaffective/schizophrenia subgroup than the anxiety/depression group.
Although the role of side effects in medication adherence is unclear (Hogan et al, 1983; Buchanan, 1992; Awad, 1993; Cabeza et al, 2000) , our results suggest that neither side effects nor psychotic symptoms play a major role in the decision regarding implants in this cohort of patients. However, the current survey did not ask patients to report on which specific side effects they experienced. As such, we are unable to address the role of specific types of side effects on either medication adherence or implant decision in the current report. Similarly, we did not assess the duration of previous medication exposure and cannot comment on the effect of duration of medication on any outcome measure. However, future studies could incorporate questions regarding both duration of medication exposure and specific medication side effects to assess the effects of each of these variables on implant decision. We also found that although patients may lack insight into the consequences of nonadherence with psychiatric medicine, this does not necessarily extend to nonpsychiatric conditions. As such, along with an exploration of illness and medication adherence, this survey outlines the characteristics of a subgroup of patients who are willing to consider implantable medicine. We have highlighted several variables that influence patients' decision to consider a surgically implantable medication delivery system. While this study was limited to a sample of relatively well patients from an urban northeastern area in the United States, future studies incorporating a larger, internationally representative sample will allow the investigation of additional variables not addressed here. For example future studies could investigate the role of individual medications and depot formulations as well as illness severity on the decision to consider an implant. Such studies could also incorporate methods designed to verify patient's reports on diagnosis, severity, and adherence. Furthermore, the role of side effects in implant decisions could also be explored further. Finally, the attitudes and beliefs of family members and health care providers towards this new treatment method are also important to investigate, since these individuals would be affected by this new delivery method. As such, these results provide the foundation for future work that can further elucidate attitudes and beliefs towards illness, medication, and this new treatment method.
